This study was conducted to investigate the effect of fasting on plasma insulin-like growth factor (IGF)-1, IGF binding protein (IGFBP)-2 and IGFBP-3 in two different growth stages of Holstein steers. Eight 4 month-old Holstein steer calves were treated with normal feeding and fasting for 3 days and four 18 month-old Holstein adult steers were treated 6 days. Plasma IGFBP-2 and IGFBP-3 were determined by western immunoblotting using the rabbit anti-bovine IGFBP-2 and-3 following SDS-PAGE electrophoresis. The immnunoblotting analysis demonstrated that the plasma IGFBP-3 band appeared at 38-43kDa and plasma IGFBP-2 was localized at 34kDa in plasma of adult and calves. Plasma IGF-1 and IGFBP-3 levels were higher in adult steers than calves (P<0.01) but plasma IGFBP-2 was lower in adult steers than in calves (P<0.01).
and IGFBP-3 in Steers nutrient restriction appear to be different between adult and children. Smith et al.33) reported that the decrease in serum IGFBP-3 level was caused by the protein restriction in IGFBP-3 only in adult, but not in children, while the decrease in plasma IGFBP-2 was similar to children and adult. However, the study on response of plasma IGF-1, IGFBP-2 and IGFBP-3 to feed deprivation on different growth stages is hardly known in steers. Therefore, the purpose of this study was 1) to examine the influence of feed deprivation on change in IGF-1, IGFBP-2 and IGFBP-3 in different growth stage steers, 2) to investigate the sensitivity of plasma IGFBP-2 or IGFBP-3 to fasting in adult steers and calves, and finally, 3) Experimental Design Trail 1. The changes in plasma IGFBP-2 and IGFBP-3 with fasting in adult steers Four steers were respectively divided, two heads for normal feeding and fasting treatment.
For fasting treatment, the adult steers were fasted for 6 days and was only given water (first period). Feeding treatment was given hay and concentrate diet at 1.6% of body weight per day. After fasting, these steers were fed normally for 3 weeks and were inspected by veterinarian. During the normal feeding period, the adult steers were given hay and concentrate diet at 1.6% of body weight per day twice daily at 0900 and 1700.
The fasting treatments were reversed in the second period. Blood samples were taken through the jugular vein catheter for 8h with 20min intervals from 0800 to 1600 at fed, fasting day 1, 3 and 6 for GH analysis, and for 1h with 20min intervals from 0800 to 0900, from 1200 to 1300 and from 1600 to 1700 daily for plasma NEFA, insulin and IGF-1.
The twelve samples collected for one day were pooled for IGFBPs analysis. The collected blood was Trail 2. The changes in plasma IGFBP-2 and IGFBP-3 in fasted calves Eight calves were respectively divided into two groups for normal feeding and fasting treatment. The feeding groups were given hay and concentrate diet at 2.6% of body weight per day twice daily at 0900 and 1700. For fasting treatment, the calves were fasted for 3 days and were only given water. The collection and treatment of blood samples were the same as Trial 1.
Analysis of plasma NEFA, GH, Insulin and IGF-1 Plasma GH and IGF-1 were assayed by radioimmunoassay32).
Briefly, plasma GH was assayed by double antibody method using ovine anti serum (NIDDK-anti-oGH, lot AFP-CO 123080) and bovine GH (USDA-anti-bGH, lot AFPB 55 Bb) was used for GH standard and iodinated by chloramine T method.
The sensitivity was 0.54ng/ml, and the inter-and intra-assay coefficients of variation (CV) Electrotransfer; After electrophoresis, the gel was soaked in T buffer (1.5M Tris-HCl glycine pH6.8, 20% Methanol) for 5min and nitrocellulose membrane filter was washed twice for 3min in T buffer. The SDSgel and membrane filter assembly were sandwiched between two sheets of 0.70mm filter paper saturated with T buffer and two graphite electrodes.
The electrotransfer was performed under a constant current of 150mA for 2h.
Immunoassay Table 1 .
The concentration of plasma IGF-1 in adult steers was higher than in calves (P<0.01).
The plasma IGFBP-3 levels in adult steers was higher than in Table 1 .
Plasma IGF-1, IGFBP-2, and IGFBP-3 levels during normal feeding in Holstein adult steers (HAS) and steer calves (HSC) before fasting treatmenta
The value of IGFBP-2 was expressed as a mean percentage of the density of the rhIGBP-2 (500ng/ml) band and the IGFBP-3 was expressed as a mean percentage of the density of IGFBP-3 band for the pooled standard plasma (pool of HSC and HAS plasma samples). Data were analyzed by Student's t-test.
calves (P<0.01).
The plasma IGFBP-2 levels in calves was higher than in adult steers (P<0.01). Figure 1 shows the immunoblots of plasma IGFBP-2 and IGFBP-3 in calves and adult steers. IGFBP-2 was observed at approximately 34kDa and the immunoblotting bands with anti bovine IGFBP-3 were detected as a doublet at 38-43kDa and 34kDa. The IGFBP-3 antiserum used on blot exhibits significant cross-reactivity with IGFBP-2 (34kDa).
Trail 1. The changes in plasma IGFBP-2 and IGFBP-3 in Holstein adult steers Concentration of plasma NEFA (Fig. 2) did not change significantly over the 6 day period of normal feeding.
During fasting, the NEFA concentrations were greatly increased from day one of fasting (P< 0.05). The mean concentration of plasma GH for 8
hrs (0800-1600) increased with fasting (P<0.05)
The plasma insulin between fed and fasting treatment was significantly different (P<0.05) from day one and day 6 in fasted steers (Fig. 2) . Plasma IGF-1 levels in fasted adult steers during the six days gradually decreased (P<0.05) from day 4 of fasting compared to normal feeding (Fig. 2) . The 34kDa IGFBP-2 ( Fig. 4a) had a significant increase in fasting treatment (P<0.05) from day 3 of fasting. The change in 38-43kDa IGFBP-3 ( Fig. 4b ) in adult steers during fasting was not significant at day 3, but it was significantly decreased on day 5 and day 6 of fasting (P<0.05).
Trail 2. The changes in plasma IGFBP-2 and IGFBP-3 in Holstein calves
Plasma NEFA concentrations (Fig. 3 ) increased with fasting from day one (P<0.05) and the mean concentration of plasma GH for 8h (0800-1600) increased (P<0.05) from day one with fasting ( Fig. 3) . The plasma insulin between fed and fasting treatment was significantly different (P<0.05) from day one (Fig. 3) . Plasma IGF-1 levels during the three days of fasting decreased (P<0.01) from day one of fasting (Fig. 3) . The plasma IGF-1 concentration between fed and fasting treatment was significantly different (P<0.05) at day one in calves ( Fig. 3) .
Plasma IGFBP-2 gradually increased with fasting (P<0.05) from day 2 of fasting ( Fig. 5a ). The percentages of plasma IGFBP-3 were significantly different (P<0.05) between fed and fast treatments from day 2 (Fig. 5b) .
Discussion
The immunoblotting analysis confirmed that IGFBP-3 in bovine plasma was located at the 38-43 kDa blot and IGFBP-2 was localized at 34kDa ( Fig.   1 ). In human, serum IGF-1, IGFBP-2 and IGFBP-3 exhibit a considerable nutritionand agedependence. Normal adult serum IGF-1 and IGFBP-3 levels continuously decrease with aging and IGFBP-2 increased with aging. After puberty there is a steady increase in IGFBP-2 in circulation6,7). In our study, plasma IGFBP-2 in calves was higher than in adult steers. In contrast, plasma IGF-1 and IGFBP-3 levels were higher in adult steers. These results suggest the possibility that plasma IGFBP-2 levels may decrease with aging, whereas, plasma IGF-1 and IGFBP-3 may increase with aging in steers.
In protease activity is more significant during fasting and declines after parenteral nutrition 15,22). However, in our immunoblotting study, the proteolyzed fragments of IGFBP-3 was not detected in Fig. 5a . SD of four calves. * P<0 .05 compared with fed group (paired t-test).
expression of the IGFBP-2 mRNA, and decline of IGF-1 and IGFBP-3 mRNA in rat liver9, 17). The decrease of hepatic IGF-1 and IGFBP-3 mRNA with fasting is associated with the down-regulation that decrease hepatic binding sites for GH by malnutrition in rat8) and sheep5). The GH binding sites to ruminant liver membranes was lower in feed-restricted groups than in well-fed groups5,29). The hepatic GH receptors were partially insulin-dependent in insulindependent diabetes mellitus (IDDM)10).
In the present study, plasma insulin decreased in both fasted 
